Disappearance of GAD-mRNA and tyrosine hydroxylase in substantia nigra following striatal ibotenic acid lesions: evidence for transneuronal regression.
Transneuronal regression in substantia nigra reticulata (SNR) and substantia nigra compacta (SNC) neurons was studied in Fischer 344 male rats by immunocytochemistry and by in situ hybridization. Three months after striatal lesioning by ibotenic acid, there was a shrinkage (30%) of the SNR region cross-sectional area and a 50% disappearance of neurons that contain glutamic acid decarboxylase (GAD)-mRNA, but only in the ventromedial portion of this nucleus. Loss of dopaminergic neurons, as recognized by tyrosine hydroxylase immunoreactivity, occurred only in caudal portions of the SNC and SNR. These findings suggest that lesions in reciprocally connected pathways, like the nigrostriatal and striatonigral systems, may produce a vicious cycle (feedforward cascade) of neurodegeneration due to interference with retrograde ana anterograde influences.